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http://dx.doi.org/10.1016/j.jmii.2012Exophiala jeanselmei, a saprobe in the environment, is an opportunistic pathogen. We present
a rare case of subcutaneous phaeohyphomycosis caused by E jeanselmei in a man aged 66 years
with a 3-month history of a tender swelling on the dorsal area of the left middle finger. Puru-
lent fluid was aspirated from the area, and the culture yielded black colonies composed of
conidiophores, phialides, and yeast cells. After sequencing of the rDNA ITS1-5.8S-ITS2 gene,
the pathogen was confirmed as E jeanselmei. The patient was cured by surgical excision
without any antifungal agents.
Copyright ª 2012, Taiwan Society of Microbiology. Published by Elsevier Taiwan LLC. All rights
reserved.Introduction
Subcutaneous phaeohyphomycosis is an infection caused by
pigmented, filamentous fungi with a cell wall containing
melanin.1 More than 100 species of fungi are associated
with phaeohyphomycosis, including Exophiala jeanselmei,t of Orthopedics, Buddhist
Sheng Road, Chiayi, Taiwan.
om (K.-C. Liu).
an Society of Microbiology. Publ
.06.006which exists worldwide in soil, on trees and rotting wood,
and in decaying vegetation.2 E jeanselmei is a black poly-
morphic fungal pathogen of humans. A common clinical
presentation is a solitary, well-circumscribed, subcuta-
neous nodule that generally remains localized to the site of
an initial injury.3 Due to the rarity of this infection, no
clinical trials exist to guide treatment decisions in the
management of subcutaneous phaeohyphomycosis caused
by E jeanselmei. Herein, we present an immunocompetent
man aged 66 years with a 3-month history of a tender
swelling on the dorsal area of the left middle finger causedished by Elsevier Taiwan LLC. All rights reserved.
Subcutaneous phaeohyphomycosis 547by E jeanselmei. He was cured by surgical excision and
required no antifungal medication.
Case report
A man 66 years of age visited our outpatient department
due to a 3-month history of a painful swelling over the
dorsal area of the left middle finger. He was a construction
worker and did not have any systemic conditions, such as
diabetes mellitus, alcoholism, cirrhosis, or immunodefi-
ciency. Minor work-related trauma to his hands was not
uncommon. Three months before this visit, a tender nodule
appeared on the dorsal area of the left middle finger. The
nodule enlarged and became even more tender. A local
clinic prescribed oral cephalexin 500 mg every 6 hours for 2
weeks; however, the nodule continued to enlarge. In our
outpatient department, the physical examination showed
a 2  2 cm tender mass over the dorsal area of his left
middle finger. The remainder of the physical examination
was normal. A peripheral hemogram revealed a leukocyte
count of 8140/mL. The C-reactive protein level was
2.56 mg/dL. Other data, including serum aspartate
aminotransferase, alanine aminotransferase, blood urea
nitrogen, creatinine, and glucose, were within normal
limits. Chest radiography showed no specific lesions.
Approximately 1 mL of purulent fluid was aspirated from
the lesion and cultured on trypticase soy agar and brucella
agar with 5% sheep blood.
After 10 days, olive-gray to brownish-black colonies
grew on the brucella agar with the 5% sheep blood. These
colonies were transferred to Sabouraud dextrose agar.
After a week, black colonies with a jet-black reverse grew
on the agar (Fig. 1). Lactophenol cotton blue staining
showed conidiophores, phialides, and yeast cells (Fig. 1).
The conidiogenous cells are annelides integrated with their
supporting conidiophores. Based on the morphology, the
lack of nitrate assimilation, and the ability to grow at 40C,
the organism was identified as Exophiala species.4,5 After
sequencing of the rDNA ITS1-5.8S-ITS2 gene, the microor-
ganism was identified as E jeanselmei.6
The patient underwent a surgical excision of the tender
swelling 2 weeks later. The pathology showed a significant
number of proliferating fungal hyphae and suppurativeFigure 1. Sabouraud dextrose agar yielded a greenish black, velv
cotton blue staining shows conidiophores, phialides, and yeast celgranulomas (Fig. 2). The tissue culture subsequently iden-
tified as E jeanselmei. The wound healed well, and no
antifungal medications were required. The patient
remained asymptomatic at the 12-month follow-up
examination.
Discussion
Dematiaceous fungi are a group of pigmented, fungal forms
found in the environment, which include the genera Exo-
phiala, Cladosporium, Phialophora, Xylohypha, and Fonse-
caea. Exophiala was previously considered as a contaminant
microorganism; however, it has been increasingly reported
in the literature as a clinical pathogens.1,7,8 Infection with
this organism can usually be traced to a traumatic inocula-
tion. The injury may be as simple as a splinter or a prick from
a thorn, and it may have occurred months or years before
the lesion appears. Most infected patients had a history of
working outdoors, usually with bare feet and/or in light-
weight clothing.1,7,8 Our case involves a construction worker
who experienced direct seeding of the subcutaneous
phaeohyphomycosis through minor wounds in his hands from
outdoor work.
Diagnosis of phaeohyphomycosis caused by E jeanselmei
involves both histopathologic evidence and the presence of
positive cultures. Typical histopathologic changes involve
a granulomatous tissue response with infiltration of poly-
morphonuclear leukocytes and occasionally microabscesses
formation.7 The growth of Exophiala is characterized by
moist, brownish- to greenish-black yeast-like colonies that
eventually become velvety due to the development of
short, aerial, grayish hyphae. The front color is an olive
black, and the reverse color is black in mature colonies.
Microscopically, Exophiala initially appears as subspherical,
budding yeast-like cells that often form long chains. As they
mature, septate hyphae develop that give rise to numerous
conidiogenous cells called annelides that are tubular and
slender. These annelides usually taper to form narrow
elongated tips, which help to distinguish Exophiala from
other dematiaceous fungi.3e5
Identification of the various dematiaceous fungi
responsible for black-grain mycetoma remains difficult with
standard mycologic procedures and can be delayed up toety colony after an 8-day incubation at 30C (left). Lactophenol
ls (right).
Figure 2. Hematoxylin and eosin staining shows granulomas with multinucleated giant cells and fungal hyphae (left). Periodic
acid-Schiff staining shows multiple hyphae (right). An arrowhead with a dotted line indicates fungal hyphae. An arrowhead with
a solid line indicates multinucleated giant cells.
548 Y.-C. Chen et al.12 weeks.5 Phenotypic and biochemical methods cannot
distinguish E jeanselmei from E oligosperma.6,9 In addition,
E spinifera may be confused with E jeanselmei due to
similar early colony morphologic characteristics.
Sequencing of the rDNA ITS1-5.8S-ITS2 gene has proven to
be a useful molecular tool for reliable and rapid identifi-
cation of most black-grain mycetoma agents.6,9
Subcutaneous phaeohyphomycosis can occur in both
immunocompetent and immunosuppressed patients, the
latter being at greater risk of treatment failure and
subsequent dissemination of the infection. Owing to the
rarity of this infection, there are no clinical trials to
guide the management of subcutaneous phaeohyphomy-
cosis caused by E jeanselmei. The optimal antifungal
agent in the treatment of E jeanselmei is still unknown.
Historically, itraconazole and voriconazole have demon-
strated the most consistent in vitro activity against
Exophiala species.10,11 Severe infections due to E jean-
selmei, including pneumonia, fungemia, central nervous
system infection, endocarditis, and peritonitis, have
been reported in immunocompromised patients.12,13
Antifungal therapy is recommended until all signs and
symptoms of infection have resolved.8 In Taiwan, three
reported cases of subcutaneous phaeohyphomycosis
caused by Exophiala jeanselmei were identified in the
literature, and all three involved immunocompromised
patients.14,15 Two cases were treated successfully with
itraconazole plus either debridement or cryotherapy. Our
case showed that surgical excision alone was sufficient to
treat and cure subcutaneous phaeohyphomycosis caused
by E jeanselmei in an immunocompetent host. Although
cryotherapy seems effective for treatment of subcuta-
neous phaeohyphomycosis, it is unknown whether
cryotherapy alone is a sufficient treatment in immuno-
competent hosts.
In summary, E jeanselmei should be suspected in
immunocompetent patients presenting with chronic
subcutaneous lesions. The diagnosis can be made by
histopathologic and microbiologic evaluation of tissue andexudate. Surgical excision alone appears to be an effica-
cious therapy in immunocompetent hosts.
References
1. Singh N, Chang FY, Gayowski T, Marino IR. Infections due to
dematiaceous fungi in organ transplant recipients: case report
and review. Clin Infect Dis 1997;24:369e74.
2. Revankar SG. Dematiaceous fungi. Semin Respir Crit Care Med
2004;25:183e9.
3. Fader RC, McGinnis MR. Infections caused by dematiaceous
fungi: chromoblastomycosis and phaeohyphomycosis. Infect
Dis Clin North Am 1988;2:925e38.
4. Pincus DH, Salkin IF, Hurd NJ, Levy IL, Kemna MA. Modification
of potassium nitrate assimilation test for identification of
clinically important yeasts. J Clin Microbiol 1988;26:366e8.
5. de Hoog GS, Gerritis van den Ende AH, Uijthof JM,
Untereiner WA. Nutritional physiology of type isolates of
currently accepted species of Exophiala and Phaeococco-
myces. Antonie Van Leeuwenhoek 1995;68:43e9.
6. Desnos-Ollivier M, Bretagne S, Dromer F, Lortholary O,
Dannaoui E. Molecular identification of black-grain mycetoma
agents. J Clin Microbiol 2006;44:3517e23.
7. Kotylo PK, Israel KS, Cohen JS, Bartlett MS. Subcutaneous
phaeohyphomycosis of the finger caused by Exophiala spini-
fera. Am J Clin Pathol 1989;91:624e7.
8. Lief MH, Caplivski D, Bottone EJ, Lerner S, Vidal C, Huprikar S.
Exophiala jeanselmei infection in solid organ transplant
recipients: report of two cases and review of the literature.
Transpl Infect Dis 2011;13:73e9.
9. de Hoog GS, Vicente V, Caligiorne RB, Kantarcioglu S,
Tintelnot K, Gerrits van den Ende AH, et al. Species diversity
and polymorphism in the Exophiala spinifera clade containing
opportunistic black yeast-like fungi. J Clin Microbiol 2003;41:
4767e78.
10. McGinnis MR, Pasarell L. In vitro evaluation of terbinafine and
itraconazoleagainst dematiaceous fungi. Med Mycol 1998;36:
243e6.
11. Radford SA, Johnson EM, Warnock DW. In vitro studies of
activity of voriconazole (UK-109,496), a new triazole anti-
fungal agent, against emerging and less-common mold patho-
gens. Antimicrob Agents Chemother 1997;41:841e3.
Subcutaneous phaeohyphomycosis 54912. Nucci M, Akiti T, Barreiros G, Silveira F, Revankar SG,
Sutton DA, et al. Nosocomial fungemia due to Exophiala
jeanselmei var. jeanselmei and a Rhinocladiella species: newly
described causes of bloodstream infection. J Clin Microbiol
2001;39:514e8.
13. Sudduth EJ, Crumbley 3rd AJ, Farrar WE. Phaeohyphomycosis
due to Exophiala species: clinical spectrum of disease in
humans. Clin Infect Dis 1992;15:639e44.14. Liou JM, Wang JT, Wang MH, Wang SS, Hsueh PR. Phaeohy-
phomycosis caused by Exophiala species in immunocompro-
mised hosts. J Formos Med Assoc 2002;101:523e6.
15. Yang HH, Chen HC, Wu YH, Lin YC, Sun PL. Cutaneous phaeo-
hyphomycosis caused by Exophiala jeanselmei e successful
treatment with the combination of itraconazole, topical heat
followed by additional cryotherapy. Dermatol Sinica 2004;22:
327e32.
